Heat capacity of the solid Kr-CD 4 (13% CD 4 ) solution has been investigated. It is shown that the temperature dependence of the heat capacity C rot of the rotational subsystem in this solution is radically different from the corresponding dependences in the previously studied Kr-CD 4 (1%, 5% CD 4 ) and Kr-CH 4 (5-60%) solutions. A model is proposed to explain the observed dependence C rot (T ). The experimental results can be described taking into account the contribution to the heat capacity from CD 4 molecules that are in weak, medium and strong molecular fields. The mean concentrations and energy differences between the ground and first excited energy levels of the CD 4 molecules in these molecular fields have been estimated. PACS number: 65.40 +g Solid solutions of methane and deuteromethane in krypton are suitable objects for investigating the effect of zero (quantum) rotation of rotors and the rotor interaction on the dynamics of an ensemble of rotors. The rotational constant B (B =h 2 /2I, whereh is the Planck constant, I is the moment of the inertia of the molecule) of the CH 4 molecule is two times larger than that of the CD 4 molecule. It is possible to separate the contributions of matrixisolated molecules and molecular clusters of different sizes and configurations to the heat capacity of solutions by varying the concentration of rotors. This will also provide information about the interaction between the rotors in the lattice. Through the comparison of heat capacity of the solutions of Kr with CH 4 and CD 4 we can better understand the role of the parameters
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Dilute solutions with up to 10% CH 4 , and up to 5% CD 4 in Kr were investigated using calorimetric 1-4 and neutron diffraction 5 methods. It was found 1-5 that the rotation of the rotors in isolated one-molecule and twomolecule clusters is weakly hindered. The low-energy part of the spectrum of isolated CD 4 molecules is similar to the reduced (by a factor of 2.5 approximately) one of CH 4 molecules. The energy differences E AT between the lowest levels of the nuclear spin species A and T in the spectrum of the isolated CH 4 and CD 4 rotors in the solutions are respectively 0.77 and 0.62 times smaller then the energy differences of free rotors (this relation shows the degree of the hindering of the rotation). The low-temperature calorimetric investigation of CH 4 -Kr solutions with CH 4 concentrations up to 60% 4 shows that the character of CH 4 molecules rotation at low temperatures remains qualitatively invariable up to 60% CH 4 . As the CH 4 concentration grows from 5% to 60%, the rotation of CH 4 molecules becomes increasingly hindered and E AT changes from 11.7 to 7.4 K, respectively. The similar qualitative behavior of rotors was expected in CD 4 -Kr solutions with CD 4 concentrations over 5%. However, the heat capacity measurement shows that the motion of the rotors in the 13% CD 4 -Kr solution is in sharp contrast to what is observed in the solutions with up to 60% CH 4 or 5% CD 4 .
The heat capacity of the solid 13% CD 4 -Kr solution was measured using an adiabatic calorimeter 6 at T = 0.6-20 K. The time of calorimetric heating t h was 2-4 minutes. The effective time t m of a single heat capacity measurement was t m = t h +t e , where t e is the time required to achieve a steady-state temperature behavior from the time the heating was turned off. t e varied within ∼ 40-10 min in the interval 0.6-20 K. The compositions of the used gases were: CD 4 of isotopic purity 99%, the purity of other gases -99.20% (N 2 -0.5%; O 2 -0.2%, CO -0.1% and Ar < 0.01%); the purity of Kr was 99.79% (Xe -0.2%, N 2 -0.01%, O 2 and Ar < 0.01%). The solid sample was prepared from the gas phase at T ≈ 82 K, which provided a random distribution of the CD 4 molecules and homogeneity of the sample. Before the experiment the sample was kept at the lowest temperature of measurement for about 24 hours. The temperature relaxation of the calorimeter after fast heating or cooling shows that the nuclear spin conversion is a relatively rapid process. In all our measurements the distribution of the nuclear spin species
